Targeting and inhibition of cell growth by an engineered dendritic nanodevice.
The cellular uptake and cytotoxicity of an engineered multifunctional dendritic nanodevice containing folic acid (FA) as the targeting molecule, methotrexate (MTX) as the chemotherapeutic drug, and fluorescein (FI) as the detecting agent were studied in vitro. FI and FA were conjugated to the generation 5 poly(amidoamine) (G5) dendrimer carrier through a thiourea and amide linkage and MTX was conjugated through an ester linkage to the carrier to generate the trifunctional dendritic device, G5-FI-FA-MTX. This trifunctional dendrimer-drug conjugate bound to FA receptor-expressing KB cells in a dose-dependent and saturable manner. Confocal microscopic analysis demonstrated cellular internalization of the conjugate. G5-FI-FA-MTX induced a time- and dose-dependent inhibition of cell growth in KB cells. The targeted dendrimer conjugates G5-FI-FA-MTX and G5-FA-MTX inhibited cell growth in KB cells, whereas the nontargeted G5-MTX failed to induce growth inhibition. These studies show the potential of G5-FI-FA-MTX or G5-FA-MTX for targeting and growth suppression of tumor cells that overexpress FA-receptors.